Degradation and inactivation of antitumor drugs.
Chemical methods for the degradation of 11 antineoplastic drugs [etoposide, teniposide, bleomycin, mitomycin C, cisplatin, cis-dichloro-trans-dihydroxy-bis(isopropylamine) platinum IV (CHIP), cyclophosphamide, ifosfamide, carmustine, lomustine, and methotrexate] were investigated. The success of the degradation procedures was assessed by HPLC and degree of biological inactivation by mutagenicity assays. The most widely applicable procedure was oxidation with potassium permanganate or 5.25% sodium hypochlorite solution (bleach). Oxidation completely degraded and inactivated etoposide, teniposide, bleomycin, mitomycin C, and methotrexate. In addition, oxidation followed by nucleophilic substitution resulted in the complete degradation and inactivation of cyclophosphamide and ifosfamide. Although carmustine and lomustine were chemically degraded by treatment with acidic potassium permanganate, the resulting reaction mixtures remained mutagenic. Therefore, this procedure cannot be recommended. The platinum-containing compounds, cisplatin and CHIP, were rendered nonmutagenic by reaction with sodium diethyldithiocarbamate. These easily performed, relatively safe procedures can be used to prevent exposure to mutagenic wastes and spills in the hospital setting.